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PRODUCTION, EMPLOYMENT, AND OUTPUT FER MAN 
IN GYPSUM MININGL/ 


By Robinson Newcomb and Knute Peter son2/ 


Gypsum is a form of hydrated calcium sulfate (CaS0y.?Hs0) which is 
widely distributed over the earth's surface. The two varieties worked con- 
mercially are rock gypsum and gypsite. Rock gypsum, the variety commonly 
mined for commercial purposes, is a relatively soft mineral having a specif- 
ic gravity of about 2.3 and weighing about 150 pounds ner cuoic foot. The 
chief producing States are New York, Michigan, and Iowa. Before being used 
the crude gypsum is ground and generally calcined. The predominant use of 
gypsum is for suilding purposes (the manufacture of plaster), for which 
‘calcined gypsum is required. Gy sum is also used as a retarder in portland 
cement, as fertilizer, and ror other purposes. 


GYPSUM MINING 


Crude gypsum is mined by two methods - underground and oven-pit. Al- 
though the use or the former method predominates, oven-pit mining increased 
in relative importance during the early twenties and contributed about two- 
fifths of the output during the period 1925-3%. 


PRODUCTION TRENDS 


In 1860 about 50,000 short tons of crude fypsun wore minod in the 
United States. Twenty-five years later »nroduction head neorly tripled; by 
1903 it was over a million short tons. This sharp rise continuec until 
1909, whon 2-1/4 million tons were produced. Output continucd at rela~ 
tively high levels in tne decade 1910-19, althouzh there were declines in 
some years. The strong upwerd trend, however, was resumed at the end of 
the World War, and in 1925 the peak yearly production in the United States - 
5,678,302 short tons - was attained, Then began a period of uninterrupted 


l/ The statistics contained in tais report are products of a joint study 
of gypsum mining that was made by the Bureau of Mines in cooperation 
with the WPA National Research Project, David Weintraub, Director. 

The study, one of a series on "Mireral Technology and Output Per Man," 
was prepared under the direction of 0. E. Kiessling. 

The Bureau of Mines will welcome reprinting of this paper provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of 

Mines Information Circular 7134." 

2/ Senior mineral economist and mining stat’ ;tician, resvectively, WPA 
National Research Project. 
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decline in annual production accentuatrzd by the collapse of building 
activity during the depression following 1929. 3B: 1933 the quantity of 
sypsum mined was smaller than that for any year since 1905. By 1937 pro- 
duction recovered to 3 million tons, mee in the following year it was 
2,684,205 tons. : 


EMPLOYMENT TRENDS 


American gypsum mines employed fewer than 200 men in 1885, when they 
produced 144,000 short tons of crude gypsum. By 1911 gypsum mines af- 
forded, when active, employment for 1,700 men, about two-thirds of whom 
were working at underground mines. Peak employment was reached in 1925, 
the record production year, when over 3,100 men were employed during 
active periods; in this vear over three-fourths of the men were working at 
underground mines. ‘The ensuing decline in employment lasted until 1935, 
or 2 years longer than tho dowaward trend of production. Employment dur- 
ing active periods rose from less than 1,000 mon in 1935 to slightly over 
1,300 in 1937. The l2-percent decline in production between 1977 and 
1938 was accompanied dy a 15-percent ceclino in employment. In tho latter 
year apout four-fifths of the 1,100 men were emrloyed at underground mines. 


TRENDS IN OUTPUT PER MAN 


The 190 men working at gypsum mines in 1885 produced, on the average, 
about 2.5 tons per man per day, or about 0.25 ton per manxhoux, By 1900 
output per man per day had risen to 3.3% tons, or about 0.33 ton per man~hour, 
Labor productivity at open=-pit operations, 0.40 ton per man-hour, was about 
one-third greater than tnat at underground operations. Productivity con- 
tinued to rise sharply, and in 1911 5. 6 tons were produced per man-shift 
and 0.58 ton per man-hour. The rate o* increase in output per man at 
underzround mines from 1900 to 1911 was faster than that at open-pit mines, 
the figures for output per man-hour for the two tzpes of mines being O. 56 
and 0.61, respectively, for 1911. 


Under conditions of expanding production, improved mechanical emin= 
ment, and advancing technical proficiency, labor productivity continued to 
rise. Output per man-hour rose to 0.f6 ton in 1916, drorped to 0.58 ton 
in 1919, and began a virtually uninterrunted rise to 1.25 tons in 1930. 
Although 1,26 tons were produced per manh-hour in 1932, the general trend 
was downward between 1930 and 1934; thereafter the trend was reversed, and 
output per man-hour increased to 1.29 tons in 1937 and to 1.40 tons in 1938, 


The trends of output per man at underground and open-pit mines were 
Cissimilar. Although ousput per man-hour at underground mines rose slowly 
and on the wnole steadily from 1919 to 1932, the movement of output per 
man-hour at open—pit mines was somewhat ecrratic in the carlier years of 
this period and sharply upward during the later ycars. Thus outvout per 
man-hour at underground mines was actually greater then at open-pit mines 
in 1922, the levels boinz 0.69 ton and 0.63 ton, resvectively. By 1930, 
el? tons were being »roduced per man=-hour at open-pit mines and 0.95 ton 
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FIGURE 2.- TRENDS IN PRODUCTION, EMPLOYMENT, AND OUTPUT 
PER MAN AT GYPSUM MINES IN THE UNITED STATES, 
1885-1938. 


Digitized by Coc gle Original from 


THE OHIO STATE UNIVERSITY 


T.C. 7134 


at underground mines. The 1930—3!: decline was claracteristic of both 
types of mines, although the 1932 figure for open-pit mines exceeded the 
1930 figure by 0.19 ton. Output per man-hour at underground mines resumed 
a slow, steady increase in 1935, »ut at open-pit mines it rose in 1935, 
dropped in 1936, reattained the 1935 level in 1937, and rose sharply in 
1938. In that year underground mines produced 1.06 tons per man-hour and 
open=pit mines produced 2.59 tons. 


NATURE OF "HE DATA 


The data presented in tables that follow are based largely on stat- 
istics reported to the Bureau of Mines by operators of gypsum mines, The 
procuction and employment statistics were collected by the Bureau on 
separate schedules. The production figures shown for 18¢9-1938 cover 
virtually all gypsum mined in the respective years, The employment 
statistics for 1911, 1916, and 1919-35 were obtained in the course of annual 
accident surveys conducted by the Bureau of Mines. These surveys covered 
a varying proportion of the gypsum mines. The figures for "Average numoer 
of men" represont the numbers of men working in months in which the mines 
were active. Man-shirt figures represcont, essentially, the products of 
average number of men and average number of days worked in a given year, 
although since 1922 the Bureau has been reauestins: man=shift statistics. 
Similarly, man-hovr figures represent essentially the products of the number 
of man-shifts and the averaze number of hours worked per shift in a given 
year, altnough since 1952 the Bureau has been requesting man-hour statistics. 
The data on employment were made available for use in this report by W. W. 
Adams, supervising statistician, Employment Statistics Section. 


To develop the statistical series on output ver man it was necessary 
to mae a special study of the production and accident-survey schedules sub- 
mitted to the Bureau. By matching the production and employment data for 
individual mines, it was possible to obtain production statistics for those 
mines which were covered cy the accident surveys. Production of mines in- 
cluded in the study amounted to over So percont of the total mined production 
in cach year except 1911, when 78 percent of the vroduction was covered, 
1915, when the coverage was 67 percent, and 1924, when the coverage was 81 
percent. It is believed that the productivity figures computed for mines 
included in the study are substantially representative of all gypsum mines. 
Accordingly, total employment in gypsum mining was computed by dividing 
employment of mincs included in the study by the ratio of (a) production of 
mines included in the study to (bd) total nroduction. 


In order to cstimate trends of production, cmployment, and output per 
man for years preceding 1911, use was made of sample data availablo from 
State and other records. These cstimates are bclicved to be more complote 
and accurate than any heretofore available, 


3/ These figures were pudlished by the United States Goological Survey and 
the Burcau of Mincs in various yoarly issues of Mineral Resources of 
the United States or the Mincrals Yoarbvool. 
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Table 1.—- PRODUCTION, EMPLOYMENT, AND OUTPUT PER MAN IN GYPSUM MINING 
IN THE UNITED STATES, 1860-1938 
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Table 1.= PRODUCTION, EMPLOYMENT, AND OUTPUT PER MAN IN GYPSUM MINING 
IN THE UNITED STATES, 1860-1938 = Continued 
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“For 1889-1938, from various yearly issues of Mineral Resources of the United 
States (U. S. Dept. Int., Geol. Survey; U. S. Dept. Com., Bur. Mines) and 
Minerals Yearbook (U. S. Dept. Int., Bur. Mines). For 1860-85, estimated 
from data availatle from State and other records. 


bror 1911-38, computed from table 2 by dividing employment in mines included 
in study by the ratio of (a) production of mines included in study to (b) 
production of all mines. For 1885, 1890, end 1900, estimated from sample 
State data. 


“For 1911-38, from table 2. For 1885, estimated on the basis of scattered 
information. For 1890, assumed to have remained constant since 1885. For 
1900, based on data for 1902 contained in Special Reports of the Census 
Office, "Census of Mines and Quarries: 1902" (U. S. Dept. Com. and Labor, 
Bur. Cen., 1905). 


Chor 1911-38, from tables 2, 3, and . For 1900, the figure for all mines 
was computed from output per man-shift on the basis of a lO=-hour man-shift; 
the figure for underground mines is based on Iowa data and that for open- 
pit mines is based on Michigan data, but the figures computed from State 
data were adjusted to represent output per man-hour for the country as a 
whole. 
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